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ABSTRACT

This research investigates stresses in bi-metal concentric rotating solid disks and annular
disks with constant thickness and speed. Analytical equations were derived for general disks. The
solutions are simplified to those for single material disks in order to compare with the accepted
solutions. The comparisons verified the validity of the analytical solutions for this case. In
addition, finite -element models were generated with various ratios between inner and outer radii of
the outer disk from 0.2 to 0.9. Results from the finite element models were in good agreement with
analytical solutions for the same radius ratio with a variation of less than 0.18 % and 0.97 % for
maximum radial stress and tangential stress, respectively. A parametric study was performed using
the analytical solutions for solid and annular disks. For solid disks the maximum tangential
stresses were found at the center or at the interface of the two materials, while for annular disks,
the maximum tangential stresses were found at the inner radius or at the interface of the two
materials. The maximum radial stresses in both solid and annular disks were found at different
positions depending upon the dimension of the disk, properties of the materials, and disk
composition. The generic stress equations obtained from this study can be used to predict stress in

both solid and annular disks having a variety of two material combinations and radius ratios.



